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(54) [Title of the Invention] LIQUID CRYSTAL PROJECTOR 
(57) [Abstract! 

[Object] To provide a liquid crystal projector that can easily readjust mirror angles. 

[Construction] A mirror-angle adjusting pin 29 is provided for each mirror holder 25, 
the mirror-angle adjusting pin 29 being rotatably supported on a bottom surface of a 
main-body case 16 and including an eccentric portion 30 that engages with the mirror 
holder 25 and a head portion 31 that projects from a cover plate" 17. 
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[Claim] 

[Claim l] A liquid crystal projector comprising a main-body case that has an opening at 
the top; a cover plate that covers the opening at the top of the main-body case; a lamp unit 
provided on a side surface of the main-body case; a plurality of light- separating dichroic 
mirrors disposed in the main-body case to separate light- source light from the lamp unit 
into red light, blue light, and green light; a plurality of liquid-crystal display panels for 
generating red image light, blue image light, and green image light from the red light, the 
blue light, and the green light obtained by the light- separating dichroic mirrors; a 
plurality of light-combining dichroic mirrors for combining the red image light, the blue 
image light, and the green image light obtained by the liquid crystal display panels into 
full-color image light; a projection optical system for magnifying and projecting the 
full-color image light obtained by the light-combining dichroic mirrors onto a screen; and a 
plurality of mirror holders provided on the bottom surface of the main-body case such that 
the mirror holders can rotate in the horizontal direction, wherein a mirror-angle adjusting 
pin is provided for each mirror holder, the mirror-angle adjusting pin being rotatably 
supported on the bottom surface of the main-body case and including an eccentric portion 
that engages with the mirror holder and a head portion that projects from the cover plate. 
[Brief Description of the Drawings] 

[Fig. l] Fig. 1 is a front view illustrating a mirror holder included in a liquid crystal 
projector according to an embodiment of the present invention. 
[Fig. 2] Fig. 2 is a sectional view of Fig. 1 taken along line A- A. 
[Fig. 3] Fig. 3 is a sectional view of Fig. 1 taken along line B B. 
[Fig. 4] Fig. 4 s perspective view of the holder. 

[Fig. 5] Fig. 5 is a schematic diagram illustrating the liquid crystal projector. 
-[Fig. 6] Fig. 6 is a diagram illustrating the schematic structure of a projector main body. 
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[Fig. 7] Fig. 7 is a diagram illustrating a mirror holder included in a conventional liquid 
crystal projector. 
[Reference Numerals] 

1... projector main body, 2... lamp unit, 3...dichroic mirror, 4... total reflection mirror, 
5... liquid-crystal display panel, 6... condenser lens, 7...dichroic mirror, 8... liquid-crystal 
display panel, 9. ..condenser lens, 10... liquid-crystal display panel, 11... condenser lens, 
12... total reflection mirror, 13, 14... dichroic mirror, 15... projection lens, 16... main-body 
case, 17... cover plate, 25... mirror holder, 29... mirror-angle adjusting pin, 30... eccentric 
portion. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Utility model registration claim] 

[Claim 1] The body case in which the upper part carried out opening, and the cover plate which blockades up 
opening of this body case, The lamp unit attached in the lateral portion of said body case, and two or more 
dichroic mirrors for photolyses which are prepared in said body case and decompose the light source light from 
said lamp unit into red, blue, and a green three-primary-colors light, Two or more liquid crystal display panels 
which generate red, blue, and a green image light from the three-primary-colors light decomposed with these 
dichroic mirrors for photolyses, The red and blue which were generated by these liquid crystal display panels, 
and two or more dichroic mirrors for photosynthesis which compound a green image light in full color image 
light, The projection optics which carries out expansion projection of the full color image light compounded 
with these dichroic mirrors for photosynthesis at a screen, In the liquid crystal projector which has two or more 
mirror holders formed in the bottom surface part of said body case horizontally free [ rotation ] The liquid 
crystal projector characterized by making the head of said mirror include-angle expanding pin project from said 
cover plate while setting up the mirror include-angle expanding pin which has the eccentric section in the 
bottom surface part of said body case pivotable and making the eccentric section of this mirror include-angle 
expanding pin engage with said mirror holder. 
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DETAILED DESCRIPTION 



[Detailed explanation of a design] 
[0001] 

[Industrial Application] 

This design is related with a liquid crystal projector. Especially the light source light from a lamp unit with two 
or more dichroic mirrors for photolyses Red, It decomposes into blue and a green three-primary-colors light, 
and incidence of the decomposed three-primary-colors light is carried out to a liquid crystal display panel. Red, 
Blue and a green image light are generated and it is related with the liquid crystal projector which compounds 
such image light in full color image light with two or more dichroic mirrors for photosynthesis, and carries out 
expansion projection of the compounded full color image light by projection optics at a screen. 
[0002] 

[Description of the Prior Art] 

Conventionally, this kind of liquid crystal projector consists of a projector body 1 and a lamp unit 2 attached in 
the lateral portion of this projector body 1 removable, as shown in drawing 5 , and in the projector body 1 , as 
shown in drawing 6 , a dichroic mirror 3, a total reflection mirror 4, the liquid crystal display panel 5, a 
condenser lens 6, a dichroic mirror 7, the liquid crystal display panel 8, a condenser lens 9, the liquid crystal 
display panel 10, a condenser lens 1 1, a total reflection mirror 12, a dichroic mirror 13, and 14 grades are 
arranged. 
[0003] 

Said dichroic mirror 3 decomposes the light source light from the lamp unit 2 into the light of the light G of a 
green component, red, and a blue component, and carries out incidence of the light of the green component 
obtained with this dichroic mirror 3 to the liquid crystal display panel 5 through the total reflection mirror 4 
arranged at the dichroic mirror's 3 reflection side. 
[0004] 

The light of the green component which said liquid crystal display panel 5 carries out the liquid crystal display 
of the projection image of the part which corresponds green, and carried out incidence to this liquid crystal 
display panel 5 is irradiated by the dichroic mirror 1 3 through the condenser lens 6 arranged at the outgoing 
radiation side of the liquid crystal display panel 5. 
[0005] 

On the other hand, the light of a green component, the decomposed red, and a blue component is irradiated with 
said dichroic mirror 3 by the dichroic mirror 7 arranged at the transparency side of a dichroic mirror 3. 
[0006] 

Said dichroic mirror 7 is what decomposes the transmitted light from a dichroic mirror 3 into the light of a blue 
component, and the light of a red component. The light of a red component and the decomposed blue 
component with this dichroic mirror 7 Incidence of the light of a blue component and the decomposed red 
component is carried out to the liquid crystal display panel 10 arranged at the transparency side of a dichroic 
mirror 7 with a dichroic mirror 7 again at the liquid crystal display panel 8 arranged at the dichroic mirror's 7 
reflection side, respectively. 
[0007] 

The light of the blue component which said liquid crystal display panel 8 carries out the liquid crystal display of 
the projection image of the part which corresponds blue, and carried out incidence to this liquid crystal display 
panel 8 turns into image light, carries out outgoing radiation from the liquid crystal display panel 8, and is 
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irradiated by the dichroic mirror 13 through a condenser lens 9. 
[0008] 

The light of the red component which said liquid crystal display panel 10 carries out the liquid crystal display of 
the projection image of the part equivalent to red, and carried out incidence to this liquid crystal display panel 
10 turns into image light, carries out outgoing radiation from the liquid crystal display panel 10, and is 
irradiated by the dichroic mirror 14 through a condenser lens 1 1 and the reflective mirror 12. 
[0009] 

The green which said dichroic mirror 1 3 compounds the image light of the green component which penetrated 
the liquid crystal display panel 5, and the image light of the blue component which penetrated the liquid crystal 
display panel 8, and was compounded with this dichroic mirror 10, and the image light of a blue component are 
irradiated by the dichroic mirror 14. 
[0010] 

Incidence of the red and blue which said dichroic mirror 14 compounds the image light of the green 
compounded with the dichroic mirror 13 and a blue component and the image light of the red component which 
penetrated the liquid crystal display panel 10, and were compounded with this dichroic mirror 14, and the green 
image light is carried out to the projection lens 15, and expansion projection is carried out at the screen which is 
not illustrated with this projection lens 15. 
[0011] 

In addition, the projector body 1 consists of a body case 16 and a cover plate 17 which blockades up opening of 
this body case 16, and the opening aperture 18 for taking in the light source light from the lamp unit 2 is formed 
in the lateral portion of the body case 1 6. 
[0012] 

Moreover, said lamp unit 2 consists of the lamp case 19, a high brightness lamp 20 held in this lamp case 19, 
RIFURETA 21 which reflects the synchrotron orbital radiation emitted from this high brightness lamp 19 
almost in parallel with an optical axis, and a total reflection mirror 22 which turns the reflected light from this 
reflector 21 to a dichroic mirror 3, and is reflected. 
[0013] 

By the way, it is necessary to adjust the include angle of the dichroic mirror mentioned above in order to make 
in agreement the illumination distribution of the projection image by which image formation is carried out on 
the screen which is not illustrated etc., or a total reflection mirror in such a liquid crystal projector. For this 
reason, as shown in drawing 7 , a shaft 23 is set up to the bottom surface part of the body case 16, and he is 
trying to adjust in the former the include angle of the dichroic mirror which was rotated horizontally and 
mentioned the mirror holder 24 above, or a total reflection mirror centering on this shaft 23. 
[0014] 

[Problem(s) to be Solved by the Device] 

However, in the conventional liquid crystal projector mentioned above, when adjusting the include angle of a 
mirror, in order to have to remove a cover plate 17 from the body case 16, it was difficult to readjust the include 
angle of a mirror after an assembly. 

This design was made in view of the above troubles, and the purpose is in offering the liquid crystal projector 

which can readjust a mirror include angle easily. 

[0015] 

[Means for Solving the Problem] 

The body case in which the upper part carried out opening of this design in order to solve the above-mentioned 
technical problem, The cover plate which blockades up opening of this body case, and the lamp unit attached in 
the lateral portion of said body case, Two or more dichroic mirrors for photolyses which are prepared in said 
body case and decompose the light source light from said lamp unit into red, blue, and a green three-primary- 
colors light, Two or more liquid crystal display panels which generate red, blue, and a green image light from 
the three-primary-colors light decomposed with these dichroic mirrors for photolyses, The red and blue which 
were generated by these liquid crystal display panels, and two or more dichroic mirrors for photosynthesis 
which compound a green image light in full color image light, The projection optics which carries out 
expansion projection of the full color image light compounded with these dichroic mirrors for photosynthesis at 
a screen, In the liquid crystal projector which has two or more mirror holders formed in the bottom surface part 
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of said body case horizontally free [ rotation ] While setting up the mirror include-angle expanding pin which 

has the eccentric section in the bottom surface part of said body case pivotable and making the eccentric section 

of this mirror include-angle expanding pin engage with said mirror holder, the head of said mirror include-angle 

expanding pin is made to project from said cover plate. 

[0016] 

[Function] 

About this design, since the head of a mirror include-angle expanding pin has projected from the cover plate, in 

case the include angle of a mirror is readjusted, it becomes unnecessary to remove a cover plate from a body 

case, and a mirror include angle can be readjusted easily. 

[0017] 

[Example] 

Hereafter, one example of this design is explained with reference to drawing 1 - drawing 4 . In addition, the 
same sign is attached and explained to the same part as what was shown in drawing 5 - drawing 7 . 
[0018] 

In drawing 1 - drawing 4 , 25 is a mirror holder holding a total reflection mirror, a dichroic mirror, etc. made 
from a sheet metal, and the tabular bending section 26 is really formed in the lower limit section of this mirror 
holder 25. The 1st engagement hole 27 which fits into the shaft 23 which protruded on the bottom surface part 
of the body case 16 is formed in the center section of this bending section 26, and, as for said mirror holder 25, 
the above-mentioned shaft 23 can be freely rotated horizontally as a core. 
[0019] 

Moreover, the 2nd engagement hole 28 is formed in the end section of the bending section 26. The eccentric 
section 30 of the mirror include-angle expanding pin 29 is engaging with this 2nd engagement hole 28 
pivotable, and the mirror holder 25 rotates centering on a shaft 23 by rotating the mirror include-angle 
expanding pin 29. 
[0020] 

Said mirror include-angle expanding pin 29 is supported perpendicularly and pivotable by the support hole 32 
formed in the bottom surface part of the body case 1 6, and has projected the head 32 of the mirror include-angle 
expanding pin 29 from the cover plate 17. 
[0021] 

In addition, the piece 33 of bending is formed in the center of the upper limit section of said mirror holder 25, 
and the screw-thread hole 34 for fixing the mirror holder 25 to a cover plate 17 on a screw 35 is formed in this 
piece 33 of bending. Moreover, 36 in drawing is the mirror held at the mirror holder 25. 

[° 022 ] 

In the liquid crystal projector concerning one example of this design constituted as mentioned above, since the 
head 32 of the mirror include-angle expanding pin 29 which adjusts the include angle of a mirror 36 through the 
mirror holder 25 projects and is prepared from the cover plate 17, include-angle adjustment of a mirror can be 
performed, without removing a cover plate 17 from the body case 16. Therefore, in case the include angle of a 
mirror is readjusted after an assembly, it is not necessary to remove a cover plate 17 from the body case 16, and 
a mirror include angle can be readjusted easily. 

In addition, this design is not limited to one example mentioned above, and can carry out deformation various in 

the range which does not deviate from the summary of this design. 

[0023] 

[Effect of the Device] 

As explained above, since the head of a mirror include-angle expanding pin was made to project from a cover 
plate while setting up the mirror include-angle expanding pin which has the eccentric section in the bottom 
surface part of a body case pivotable and making the eccentric section of this mirror include-angle expanding 
pin engage with a mirror holder, in case this design readjusts the include angle of a mirror, it can offer the liquid 
crystal projector which it becomes unnecessary to remove a cover plate from a body case, and can readjust a 
mirror include angle easily. 



[Translation done.] 
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DRAWINGS 
[Drawing 1] 
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[Drawing 3] 
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[Drawing 4] 
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[International Patent Classification (6th Edition)] 
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G03B 33/12 6830-2H 
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[Procedure revision] 

[Filing Date] November 27, Heisei 7 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Utility model registration claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Utility model registration claim] 

[Claim 1] Two or more dichroic mirrors for photolyses which decompose the light source light from a lamp unit 
into red, blue, and a green three-primary-colors light, Two or more liquid crystal display panels which generate 
red, blue, and a green image light from the three-primary-colors light decomposed with these dichroic mirrors 
for photolyses, The red and blue which were generated by these liquid crystal display panels, and two or more 
dichroic mirrors for photosynthesis which compound a green image light in full color image light, In the liquid 
crystal projector which has the projection optics which carries out expansion projection of the full color image 
light compounded with these dichroic mirrors for photosynthesis at a screen, and two or more mirror holders 
formed horizontally free [ rotation ] The liquid crystal projector characterized by making the head of said mirror 
include- angle expanding pin project from a cover plate while setting up the mirror include-angle expanding pin 
which has the eccentric section pivotable and making the eccentric section of this mirror include-angle 
expanding pin engage with said mirror holder. 
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